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SEMICONDUCTOR DEVICE AND ITS WIRING METHOD 



FIELD OF THE INVENTION 

The present invention relates to a semiconductor 
device to be mounted on a mother board and a wiring method 
for the semiconductor device. In particular, the present 
invention relates to a semiconductor device such as chipset 
which includes a circuit board (daughter board) and one or 
more chips each incorporating one or more semiconductor 
elements, wherein a connection pad on the chip is 
electrically connected with another connection pad on the 
circuit board through a bonding wire, for example. Also, 
the present invention relates to a method for wiring the 
semiconductor device or chipset. 

BACKGROUND OF THE INVENTION 

In order to mount semiconductor devices or 
components such as chipsets as many as possible on a 
limited area of a mother board, a variety of stacked-chip 
package such as S-CSP (Stacked Chip Scale Package) and S- 
MCP (Multi Chip Package) have been provided in the art. 
Typically, the package includes a daughter board to be 
positioned on the mother board and one or stacked plural 
semiconductor chips mounted on either or both surfaces of 
the daughter board. 
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Figs. 11 and 12 illustrate an example of the 
conventional stacked package (S-CSP) generally indicated by 
reference numeral 100. The package 100 includes a daughter 
board in the form of circuit board 102. The circuit board 
102 is wired on its top surface with an electric circuit 
including a plurality of connection pads or bonding pads 
104 (104i-1045) and is provided on its bottom surface with a 
number of solder balls 106 corresponding to the bonding 
pads 104;. so that each pair of bonding pad 104 and solder 
ball 106 is electrically connected through a corresponding 
through-hole 108 formed in the circuit board 102. The 
circuit board 102 bears first and second semiconductor 
chips 110 and 112 manufactured through a well-known 
semiconductor manufacturing process and stacked in this 
order on the top surface of the circuit board 102. The 
first semiconductor chip 110 has bonding pads 114 (1142, 

1144) electrically connected with circuit elements formed 
in the chip. The second semiconductor chip 112 on the 
other hand includes another bonding pads 114 (114i, II43, 

1145) electrically connected with electric elements formed 
in the chip. The bonding pads of the first and second 
semiconductor chips 110 and 112 are arranged so that, when 
viewed from the Y-Y' direction, the bonding pad 1142 
positions between the bonding pads 114^ and II43 and the 
bonding pad II44 positions between the bonding pads II43 



and 1145. Also, the bonding pads 114^-1145 are electrically 
connected with the corresponding bonding pads 104 (104^- 
1045) mounted on the circuit board 102 through respective 
gold bonding wires. Then, the circuit board 102 with the 
first and second semiconductor chips 110 and 112 so 
constructed is sealed by a suitable resin so that the resin 
covers the chips 110 and 112 and boding wires 116. Thereby, 
the semiconductor device is completed. It should be noted 
that the commercially available semiconductor device 
includes more bonding pads on the circuit board and/or the 
first and second semiconductor chips; however, only a part 
of which is illustrated in Figs. 10 and 11 for the 
clarification of those drawings. 

The above-described semiconductor device 100 in 
which the semiconductor chips 110 and 112 are electrically 
connected with the circuit board 102 through bonding pads 
104 and 114 mounted thereon and bonding wires 116 extending 
between corresponding bonding pads requires the bonding 
pads 114i-1145 of the semiconductor chips 110 and 112 and 
bonding pads 104i-1045 of the circuit board 102 to be 
arranged in this order in the X-X' direction, respectively. 
Specifically, as shown in Fig. 12, the five bonding pads 
104i-104g aligned in the X-X' direction on the circuit 
board 102 should be related with the bonding pads 114^-1145 
on the semiconductor chips 110 and 112. This is because 
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that, when assuming that the bonding pad IO45 on the 
circuit board 102 is connected with another bonding pad 
114i on the semiconductor chip 112, positioned on the 
opposite side with respect to the X-X' direction, through 
the bonding wire 116, the bonding wire would crosse and 
then make short circuits with another bonding wires. 

However, in order to make an electrical 
connection between the circuit on the mother board and the 
electric component positioned on the mother board, a 
practical requirement still exists in which, for example, 
the bonding pad 114^ on the semiconductor chip 112 is 
connected with the bonding pad IO45 on the circuit board 
102. This can be attained by changing the circuit pattern 
in the semiconductor chips 110 and 12 according to the 
circuit patterns of the mother boards, which 
disadvantageously requires a variety of exposure masks for 
the circuits of the chips. 



SUMMARY OF THE INVENTION 

Therefore, an object of the present invention is 
to provide a semiconductor device and its wiring method 
which allow the connection pads on the semiconductor chips 
to be connected with corresponding electrical connecting 
portions on the circuit board or daughter board, which 
would not subject to the restrictions imposed by the wire 



bonding. 

Another object of the present invention is to 
provide a semiconductor device capable of being mounted on 
a variety of mother boards without any need to change the 
circuit pattern of the semiconductor chips 

Another object of the present invention is to 
provide a semiconductor device which allows the circuit 
board to be electrically connected with the semiconductor 
chips mounted on the board beyond a range in which the wire 
bonding can apply. 

Accordingly, a semiconductor device mounted on a 
mother board comprises a circuit board to be positioned on 
the mother board, and a semiconductor chip positioned on 
the circuit board. The circuit board has a connection pad, 
a relay pad spaced away from the connection pad, and a wire 
connecting between the connection pad and the relay pad on 
a surface of the circuit board supporting the semiconductor 
chip. Also, the semiconductor chip has a connection pad 
corresponding to the connection pad formed on the circuit 
board. Further, the connection pad on the circuit board 
and the connection pad on the semiconductor chip are 
electrically connected through a bonding wire. 

The wire connecting between the connection pad 
and the relay pad on the circuit board may be printed on 
the circuit board with the connection pad and the relay pad. 



Also, the wire connecting between the connection 
pad and the relay pad on the circuit board may be a bonding 
wire . 

Another semiconductor device comprises a first 
semiconductor chip having a connection pad, a second 
semiconductor chip positioned on the first semiconductor 
chip, the second semiconductor chip having a connection pad, 
wherein the electrode on the second semiconductor chip is 
electrically connected with the connection pad on the first 
semiconductor chip. 

The connection pad on the first semiconductor 
chip may be connected with the connection pad on the second 
semiconductor chip through a bonding wire. 

Also, the connection pad on the first 
semiconductor chip positions in a region where the first 
semiconductor faces to the second semiconductor chip, the 
connection pad on the second semiconductor chip in the 
region, and the connection pad on the first semiconductor 
chip is electrically connected with the connection pad on 
the second semiconductor chip through a conductive member 
positioned in the region. 

Another wiring method comprises the steps of: 

providing a first semiconductor chip having a 
connection pad; 

positioning a second semiconductor chip on the 
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first semiconductor chip, the second semiconductor chip 
having a connection pad; and 

electrically connecting between the connection 
pad of the first semiconductor chip and the connection pad 

5 of the second semiconductor chip. 

The connection pad of the first semiconductor 
chip may be electrically connected with the connection pad 
of the second electrode through a bonding wire. 

Also, the connection pad on the first 

0 semiconductor chip positions in a region where the first 
semiconductor faces to the second semiconductor chip and 
the connection pad on the second semiconductor chip 
positions in the region, and the connection pad on the 
first semiconductor chip is electrically connected with the 

5 connection pad on the second semiconductor chip through a 
conductive member positioned in the region. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a partial perspective view of a 
0 semiconductor device according to the first embodiment of 
the present inventions- 
Fig. 2 is side elevational view of the 
semiconductor device in Fig. 1; 

Fig. 3 is a partial perspective view of a 
5 semiconductor device according to the second embodiment of 



the present inventions- 
Fig. 4 is a partial perspective view of a 

semiconductor device according to the third embodiment of 

the present invention; 
5 Fig. 5 is a partial perspective view of a 

semiconductor device according to the fourth embodiment of 

the present invention; 

Fig. 6 is a partial perspective view of a 

semiconductor device according to the fifth embodiment of 
10 the present invention; 

Fig. 7 is a partial perspective view of a 

semiconductor device according to the sixth embodiment of 

the present invention; 

Fig. 8 is a partial perspective view of a 
15 semiconductor device according to the seventh embodiment of 

the present invention; 

Fig. 9 is a partial perspective view of a 

semiconductor device according to the eighth embodiment of 

the present invention; 
20 Fig. 10 is a partial perspective view of a 

semiconductor device according to the ninth embodiment of 

the present invention; 

Fig. 11 is a side elevational view of a stacked 

chip package (S-CSP) of a conventional semiconductor; and 
25 Fig. 12 is a pespective view of the stacked chip 
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package in Fig. 11. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

With reference to the drawings, descriptions will 
5 be made to various preferred embodiments of the present 
invention. Note that in the following discussions like 
reference numerals designate like parts or portions 
throughout the drawings . 

10 EMBODIMENT 1 

Figs. 1 and 2 illustrate respective parts of a 
semiconductor device of the first embodiment. The 
semiconductor device, generally indicated by reference 
numeral 10, is a semiconductor electric component such as 

15 arithmetic and memory devices to be mounted on a substrate 
or mother board 12 together with similar semiconductor 
devices and other electric components. The semiconductor 
device 10 includes a circuit board 14. Typically, the 
circuit board 14 employs a rectangular board (daughter 

20 board) bearing certain circuits printed on its opposite 
surfaces. Also, the board is made of suitable insulator 
such as polyimide or the mixture of glass and epoxy resin. 

The circuit printed on the top surface of the 
circuit board 14 has a plurality of connection pad or 

25 bonding pads 16xi, 16x2/ 1 Syi ' , 16^2, 16^3,... along and 



beside one edge of the circuit board, extending in the X-X' 
and Y-Y' directions perpendicular to each other. Also, the 
board 14 bears a connection pad 18 spaced a certain 
distance away from the pad 16^/ (referred to as "relay 
pad" as necessary) in the Y-Y' direction and a connecting 
wire 20 printed on the board for the electrical connection 
between the relay pad 16^^' and the connection pad 18. As 
shown in Fig. 2, the bottom surface of the circuit board 14 
holds a plurality of solder balls 22 for the corresponding 
bonding pads 16^^, 16^^, 16^^, 16^,, ...and connection 

pad 18 except for the relay pad le^i'. Also, the solder 
balls 22 are electrically connected with the corresponding 
bonding pads 16^1, 16^2, 16^^/ 16^3, ...and connection 

pad 18 through, for example, respective through-holes 24 
(see Fig. 2) extending between the top and bottom surfaces 
of the circuit board 14. 

The circuit board 14 supports the first 
semiconductor chip 2 6 on its top surface. The first 
semiconductor chip 2 6 is designed to be smaller than the 
circuit board 14 so that a marginal portion of the circuit 
board 14 supporting the electrodes exposes to air around 
the semiconductor chip 26 as shown in Fig. 1. The first 
semiconductor chip 2 6 in turn supports the second 
semiconductor chip 30 on its top surface. The second 
semiconductor chip 30 is designed to be smaller than the 
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first semiconductor chip 2 6 so that a marginal portion of 
the first semiconductor chip 2 6 exposes to air around the 
second semiconductor chip 30. The first and second 
semiconductor chips 2 6 and 30 may be secured on the circuit 
board 14 and the first semiconductor chip 26, respectively, 
by means of a suitable bonding material. Although not only 
the circuit board 14 but also the first and second 
semiconductor chips 2 6 and 3 0 have rectangular plane 
configurations, they may have another plane configurations. 

The first and second semiconductor chips 2 6 and 
30 each have one or more semiconductor elements such as 
transistor formed through the semiconductor manufacturing 
process including several steps such as film formation, 
etching, and exposure. In particular, the first 

semiconductor chip 2 6 bears connection pads or bonding pads 
32x1/ 32y2/ along edges extending in the X-X' and Y-Y' 

directions. Likewise, the second semiconductor chip 30 
bears bonding pads 32^2, 32^^, 32^2, . . . along edges 
extending in the X-X' and Y-Y' directions. The bonding 
pads 32^,, 32x2, 32^^, 32^2, 32„, ... are located 

corresponding to the bonding pads le^i, 16^2, 16^/, 16^2, 

16„, ... on the circuit board 14. Specifically, for the 
bonding pads arranged along and beside the edges extending 
in the Y-Y' direction, the corresponding bonding pads 16^^' 
and 32yi, 16^2 and 32^2f and 16^3 and 32y3 are positioned on 
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respective lines extending in the X-X' direction. Likewise, 
for the bonding pads arranged along and beside the edges 
extending in the X-X' direction, the corresponding bonding 
pads 16^1 and 32^1, 16^2 and 32^2, and 16^3 and 32^3 are 
positioned on respective lines extending in the Y-Y' 
direction. 

It should be noted that the bonding pads 32xi, 
32x2/ '''I 32yi/ 32y2/ 32y3, ... may be formed in the process 
of the semiconductor manufacturing process or may be formed 
in another process by the use of a well known printing 
technique, for example. Also, after the first and second 
semiconductor chips 2 6 and 30 has been secured on the 
circuit board 14, the bonding pads 32xi, 32^2, 32^^, 32^2/ 

32y3, . . . are electrically connected with corresponding 
bonding pads 16^1, 16^2, 16^/, 16^^, 16^, ... by 

extending the bonding wires of gold therebetween. Finally, 
although not shown, the semiconductor chips 2 6 and 30, 
including bonding wires 34 and bonding pads, are covered 
with a suitable sealant made of insulator. 

The semiconductor device 10 so constructed is 
positioned on the mother board 12 which is generally far 
greater than the circuit board 14 and then heated in a 
suitable furnace (not shown) such as reflow furnace for 
melting the solder balls. This causes the semiconductor 
chips 26 and 30 to be secured and connected permanently 
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with the circuit of the mother board. Therefore, even 
though the bonding pad 32^,1 is offset from the bonding pad 
32^1 in the Y-Y ' direction when the semiconductor chips 2 6 
and 30 have been mounted on the circuit board 14, it is 
5 electrically connected with the associated portion of the 
circuit board 14 or connection pad 18 through the bonding 
pad or relay pad le^i'. This means that, simply by using 
the relay pad on the circuit board 14 and without changing 
the circuit design (i.e., mask pattern) of the 

10 semiconductor chip 30, the bonding pads of the 
semiconductor chips 2 6 and 30 are suitably connected with 
the corresponding circuit portions on the mother board. 
Accordingly, with the semiconductor device 10, no physical 
contacts or interference with another bonding wires which 

15 has been described above will be formed. 

SECOND EMBODIMENT 

Fig. 3 illustrates a part of the semiconductor 
device, generally indicated by reference numeral 10^, 

20 according to the second embodiment of the present invention. 
In the semiconductor device lOj, the circuit formed on the 
circuit board 14 includes a connecting bonding pad 16^0 
spaced a certain distance away from the relay pad 16yi' in 
the Y-Y' direction. The first semiconductor chip 26 bears 

25 relay pads 32^1 ' and 32^0 ' spaced away from each other in 



the Y-Y' direction and a connecting wire 36 extending 
between the relay pads 32^1' and 32^0 ' for the electrical 
connection of the electrodes. The circuit board 14 
supports a solder ball (not shown) on the bottom surface of 
the board so that the solder ball opposes the bonding pad 
16^0. The solder ball and the opposing bonding pad 16^0 are 
electrically connected through a through-hole (not shown) . 
Bonding wires 34 are extended between the connecting 
bonding pad 16^0 and the relay pad 32^0 relay pads 32^1* 
and 16yi', and the relay pad I6Y1' and the bonding pad 32^^ 
of the second semiconductor chip 30. This causes an 
electrical connection between the bonding pad 32^ and the 
connecting bonding pad 16^0 shifted from the bonding pad 
32^1 in the Y-Y' direction. 

With the semiconductor device 10^, similar to the 
first embodiment, the bonding pads of the semiconductor 
chips 2 6 and 30 can properly be connected with the 
corresponding circuit portions on the mother board by 
providing minor changes to the mask patterns of the 
semiconductor chip 2 6 and the circuit board without 
providing any design change to the circuit or relay pads on 
the circuit board 14. Also, even where no space remains 
for the wire 20 on the circuit board 14 as shown in Fig. 1, 
the physical contact or interference of the bonding wires 
will be eliminated by the transit wire on the semiconductor 



chip . 



THIRD EMBODIMENT 

Fig. 4 illustrates a part of the semiconductor 
device, generally indicated by reference numeral IO3, 
according to the third embodiment of the present invention, 
which is a modification of the second embodiment. In this 
embodiment, the bonding wire 34 is extended between the 
bonding pad 32^1 of the semiconductor chip 30 and the relay 
pad 32yi' of the semiconductor chip 26 and between the 
relay pad 32^' and the connecting bonding pad 16^0 of the 
circuit board 14, so that the bonding pad 32^1 is 
electrically connected with the bonding pad 16^0 which is 
shifted from the bonding pad 32^^ in the Y-Y' direction 
without any possibility of the interference of the bonding 
wires. Also, this embodiment only requires the relay pad 
or bonding pads on the second semiconductor chip 26. 
Further, no change is needed for the mask pattern of the 
circuit board 14 or the second semiconductor chip 30. 
Furthermore, no bonding wire is required between the relay 
pads 16yi' and 32yi', which renders the wire bonding more 
simple and then inexpensive than that in the second 
embodiment. Besides, the total length of the bonding wire 
can be reduced. This in turn reduces an electric 

resistance in the circuit which would otherwise cause a 



signal delay to increase the rise and fall times of signals 

FIFTH EMBODIMENT 

Fig. 5 illustrates a part of the semiconductor 
device, generally indicated by reference numeral 10^, 
according to the fifth embodiment of the present invention. 
In the semiconductor device 10^, one bonding pad mounted on 
the semiconductor chip 30 beside its edge extending in the 
Y-Y' direction is electrically connected with another 
bonding pad mounted on the circuit board 14 beside its edge 
extending in the X-X' direction. 

Specifically, a relay pad 32^^' is formed on a 
portion of the top surface of the semiconductor chip 26, 
beside its edge 38 extending in the Y-Y' direction, 
corresponding to the bonding pad 32^^ formed on the top 
surface of the semiconductor chip 30, beside its edge 40 
extending in the same direction. Also, a relay pad 32^0' 
is formed on the top surface of the semiconductor chip 2 6, 
beside its edge 42 extending in the X-X' direction, 
corresponding to the bonding pad 16^0 formed on the circuit 
board 14, beside its edge 44 extending in the same 
direction. The relay pads 32^i' and 32^0 ' are electrically 
connected with each other through a connecting wire or line 
4 6 formed therein or thereon in the manufacturing process 
of the semiconductor chip 26. The circuit board 14 has a 
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solder ball (not shown) secured on its bottom surface and 
electrically connected with the bonding pad 16^0 by a 
through-hole (not shown) . The bonding wires 34 are 
extended between the bonding pad 32^^ and the relay pad 
5 32yi' and between the relay pad 32xo' and the connection pad 
16x0/- which causes the bonding pad 32^1 to be electrically 
connected with the bonding pad 16^0 which is shifted both 
in the X-X' and Y-Y' directions. 

With the semiconductor device IO4, each pad can 

10 electrically be connected with another pad which is shifted 
in the X-X' and Y-Y' directions beyond a range in which a 
wire bonding can be applied. Therefore, each connecting 
portion of the semiconductor device can be connected around 
to any portions of the mother board. 

15 Although in this embodiment the connection pad 

positioned beside one edge of the semiconductor chip is 
connected with another connection pad positioned beside 
another neighboring edge of the circuit board, it may be 
connected with another connection pad positioned on the 

20 opposite side of the board since the circuit can be wired 
freely in the circuit board in the manufacturing process of 
the semiconductor device. 

FIFTH EMBODIMENT 



25 



Fig. 6 illustrates a part of the semiconductor 



18 



device, generally indicated by reference numeral IO5, 
according to the fifth einbodiment of the present invention, 
which is a modification of the first embodiment. In the 
semiconductor device IO5, the relay pad 16^/ formed on the 
5 circuit board 14 is electrically connected with the 
connecting bonding pad 16^0 through the bonding wire 34. 
With the semiconductor device IO5, similar to the first 
embodiment, the bonding pad 32^1 can be connected with 
another bonding pad on the circuit board which is shifted 
10 from the bonding pad 32^1 not only in the Y-Y' direction 
but also, by using another relay pad, in the X-X' direction 

SIXTH EMBODIMENT 

Fig. 7 illustrates a part of the semiconductor 

15 device, generally indicated by reference numeral lOg, 
according to the sixth embodiment of the present invention, 
which is a modification of the second embodiment. In the 
semiconductor device 106, a relay pad 32yo' is formed on 
the semiconductor chip 26, Also, the bonding wires 34 are 

2 0 extended between the bonding pad 32^^ of the semiconductor 
chip 30 and the relay pad 16^1' of the circuit board 14, 
between the relay pad 16^1* on the circuit board 14 and the 
relay pad 32yo' on the semiconductor chip 2 6, and between 
the relay pad 32^0 ' of the semiconductor chip 2 6 and the 

25 connecting bonding pad 16^o on the circuit board 14. This 



causes the bonding pad 32^1 on the semiconductor chip 30 to 
be connected with another bonding pad 16yo on the circuit 
board which is shifted from the bonding pad 32^^ in the Y- 
Y' direction. 

With the semiconductor device lOg, the bonding 
pad 32y, on the semiconductor chip 3 0 can be connected with 
another bonding pad on the circuit board 14 which is 
shifted spaced away from the bonding pad 32^^ without any 
need to change the mask pattern of the semiconductor chip 
30 and also without any interference of the bonding wires. 

SEVENTH EMBODIMENT 

Fig. 8 illustrates a part of the semiconductor 
device, generally indicated by reference numeral 10^, 
according to the seventh embodiment of the present 
invention. In this semiconductor device 10,, a connection 
pad 52^]^ of the semiconductor chip 30, which would be 
connected to a connection pad 50^^ on the top surface of 
the circuit board, is formed on the bottom surface of the 
semiconductor chip 30. Also, a top surface 56 of the 
semiconductor chip 2 6 supporting the semiconductor chip 3 0 
has a wire portion 58 formed on the surface 56 so that, 
when the semiconductor chip 30 is placed on the 
semiconductor chip 2 6, the connection pad 52^^ faces to the 
wire portion 58. The wire portion 58 is extended outwardly 



in the X-X' direction and then connected with another wire 
portion 60 formed in a marginal region surrounding around a 
region where the semiconductor chip 30 would occupy. The 
wire portion 60 is in turn connected through another wire 
portion 62 extending from the wire portion 60 in the X 
direction with a relay pad 64 also formed on the marginal 
region. The connection pad 52^^ on the semiconductor chip 
30 is connected with the wire portion 58 by placing the 
semiconductor chip 30 onto the semiconductor chip 2 6 and, 
at that moment, by holding a solder 66 between the 
connection pad 42^^ and the wire portion 58. The solder 66 
is heated to melt in a subsequent process, which causes the 
semiconductor chip 30 to make a close contact with the 
semiconductor chip 26. Then, the wire portion 64 of the 
semiconductor chip 2 6 is electrically connected with the 
connection pad SO^q of the circuit board 14 through the 
bonding wire 34. 

With the semiconductor device 10^, the connection 
pad on the semiconductor chip, even though it is formed on 
the surface confronting to the opposed semiconductor chip, 
can be wired to any connecting portion on the circuit board 
which is shifted from the connection pad in the X-X' and Y- 
Y' directions without causing the interference of the 
bonding wires. Also, even when the upper semiconductor 
chip 30 covers most of the opposing upper surface of the 
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lower semiconductor chip 2 6, the wire can be extended in 
the X-X' and/or Y-Y' direction within the limited marginal 
region in the top surface of the lower semiconductor. 
Further, the length of the bonding wire can be reduced, 
which in turn reduces time and cost for the wire bonding. 

Although Fig. 8 shows one connection pad on the 
bottom surface of the semiconductor chip 30, more 
connection pad or all the pat electrode may be arranged on 
the bottom surface of the semiconductor chip 30. In the 
latter instance, no connection pad exists on the top 
surface of the semiconductor chip 30. This allows the 
connection pads to be connected with another connecting 
portions without using wire bonding and, thereby, reduces a 
height and then the size of the semiconductor device. 

Of course, only a part of the number of 
electrodes, including the connection pad 52^1, may be 
formed on the bottom surface of the semiconductor chip with 
the remaining part of the connection pads positioned on the 
top surface of the semiconductor chip. 

Also, although the solder is used for the 
connection of the opposing electrodes on the semiconductor 
chips 26 and 30, it may be replaced by another connecting 
technique . 



25 EIGHTH EMBODIMENT 



Fig. 9 illustrates a part of the semiconductor 
device, generally indicated by reference numeral lOg, 
according to the eighth embodiment of the present invention, 
which is a modification of the seventh embodiment and is 
removed of wire portions 62 and 64 in the seventh 
embodiment shown in Fig. 8. Also, the circuit board 14 has 
connection pads 7 0^0 and 10^^' formed thereon and spaced 
apart in the Y-Y' direction and a connection pad 72 
connecting between the connection pads 70^0 and 70^1'. 
Further, the wire portion 60 and the connection pad 70^,' 
are electrically connected to each other by the bonding 
wire 68. With the semiconductor device lOg, the same 
advantages can be attained as the seventh embodiment. 



NINTH EMBODIMENT 

Fig. 10 illustrates a part of the semiconductor 
device, generally indicated by reference numeral lOg, 
according to the ninth embodiment of the present invention, 
which is a modification of the eighth embodiment. In this 
semiconductor device 109, the connection pad 70^0 and the 
relay pad 70^/ are electrically connected by the bonding 
wire 34. With the semiconductor device lOg, the same 
advantages can be attained as the seventh embodiment. 



OTHER MODIFICATIONS 



Although in the previous embodiments the circuit 
board is made of rectangular plate, it may be a lead frame 
which is made of conductive plate and then formed into a 
certain configuration. 

Also, although in the previous embodiments the 
circuit board supports the first and second semiconductor 
chips, the present invention is not limited by the number 
of the semiconductor chips mounted on the circuit board. 

ADVANTAGES OF THE INVENTION 

As can be seen from above, according to the 
present invention the connection pads of the semiconductor 
chip can be connected with any connecting portions provided 
on the substrate without any restriction imposed by the 
wire bonding and beyond the wiring capability of the wire 
bonding. 

Also, the semiconductor device according to the 
present invention can be mounted on a variety of mother 
boards without any need to change its circuit. 

Further, the semiconductor device according to 
the present invention allows the semiconductor chip to be 
connected with the circuit board beyond the range in which 
the wire bonding can apply. 
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WHAT IS CLAIMED IS: 

1- A semiconductor device mounted on a mother board, 

comprising: 

a circuit board to be positioned on said mother 

5 board; and 

a semiconductor chip positioned on said circuit 
board; wherein 

(a) said circuit board has a connection pad, a relay 
pad spaced away from said connection pad, and a wire 

10 connecting between said connection pad and said relay pad 
on a surface of said circuit board supporting said 
semiconductor chip; 

(b) said semiconductor chip has a connection pad 
corresponding to said connection pad formed on said circuit 

15 board; and 

(c) said connection pad on said circuit board and 
said connection pad on said semiconductor chip are 
electrically connected through a bonding wire. 

20 2. A semiconductor device in accordance with claim 1, 

wherein said wire connecting between said connection pad 
and said relay pad on said circuit board is printed on said 
circuit board with said connection pad and said relay pad. 
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3. 



A semiconductor device in accordance with claim 1, 



wherein said wire connecting between said connection pad 
and said relay pad on said circuit board is a bonding wire. 



4- semiconductor device, comprising: 

a first semiconductor chip having a connection 

pad; 

a second semiconductor chip positioned on said 
first semiconductor chip, said second semiconductor chip 
having a connection pad, wherein said electrode on said 
second semiconductor chip is electrically connected with 
said connection pad on said first semiconductor chip. 

5. A semiconductor device in accordance with claim 5, 

wherein said connection pad on said first semiconductor 
chip is connected with said connection pad on said second 
semiconductor chip through a bonding wire. 

^' ^ semiconductor device in accordance with claim 5, 

wherein said connection pad on said first semiconductor 
chip positions in a region where said first semiconductor 
faces to said second semiconductor chip, said connection 
pad on said second semiconductor chip in said region, and 
said connection pad on said first semiconductor chip is 
electrically connected with said connection pad on said 
second semiconductor chip through a conductive member 



positioned in said region. 



' A wiring method, comprising the steps of: 

providing a first semiconductor chip having a 

connection pad; 

positioning a second semiconductor chip on said 

first semiconductor chip, said second semiconductor chip 

having a connection pad; and 

electrically connecting between said connection 

pad of said first semiconductor chip and said connection 

pad of said second semiconductor chip, 

^- A wiring method in accordance with claim 8, 

wherein said connection pad of said first semiconductor 
chip is electrically connected with said connection pad of 
said second electrode through a bonding wire. 

^- A wiring method in accordance with claim 8, 

wherein said connection pad on said first semiconductor 
chip positions in a region where said first semiconductor 
faces to said second semiconductor chip, said connection 
pad on said second semiconductor chip positions in said 
region, and said connection pad on said first semiconductor 
chip is electrically connected with said connection pad on 
said second semiconductor chip through a conductive member 



positioned in said region. 
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ABSTRACT OF THE DISCLOSURE 
A semiconductor device mounted on a mother board 
has a circuit board to be positioned on the mother board 
and a semiconductor chip positioned on the circuit board. 
The circuit board has a connection pad, a relay pad spaced 
away from the connection pad, and a wire connecting between 
the connection pad and the relay pad on a surface of the 
circuit board supporting the semiconductor chip. Also, the 
semiconductor chip has a connection pad corresponding to 
the connection pad formed on the circuit board. Further, 
the connection pad on the circuit board and the connection 
pad on the semiconductor chip are electrically connected to 
each other through a bonding wire. 



Fig.1 




Fig.2 
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Fig.5 




Fig. 7 




Fig.8 




Fig.9 




Fig.10 




Fig.11 PRIOR ART 



Declaration and Power of Attorney for Patent Application 

Japanese Language Declaration 



As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are 
as staled below next to my name, 

I believe I am the original, first and sole inventor (if 
only one name is listed below) or an original, first, 
and joint inventor (if plural names are listed below) 
of the subjea marter which is claimed and for which 
a patent is sought on the invention entitled. 

SEMICONDUCTOR DEVICE AND ITS WIRING 



METHOD 



the specification of which 
(check one) 

E is attached hereto. 
□ was filed on 



Application Serial No. _ 
and was amended on 



(ifapplicafale) 

I hereby state that I have re-viewed and understand 
• the contents of the above identified specification, 
including the claims, as amended by any amendment 
referesd to above, 

I acknowledge the duty to disclose information which 
is material to the examination of this application in 
accordance with the Tide 37, Code of Federal 
Regulations, § 1.56(a). 
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I hereby claim foreign priom>- benefits under Title 
30 United States Code, § 119 of anv foreign 
apphc^onCs) for patent or inventor's certificie 
teed below and have also identified below anv 
foreign application for patent or inventor's certificate 
ha^-ny a filing date before that of the application on 
v,-mch pnorit>' is claimed: 



I7/Janua2ry/2000 
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Priority Claimed 



I hereby claim the benefit under Title 35, Um'ted 
States Code. § no of any Umted Sates 
apphcationCs) listed below and, insofar as the subject 
maaer of each of the claims of this application is not 
disclosed m the prior United States annlication in the 
mamer provided by the first paragraph of Title 35 
United States Cods, § 112, I acknowledge the dutv 
to disclose material information as defined in Title 37 
Code of Federal Regulations. § 1.56 (a) v^iiich 
occurred bet^veen the filing date of the prior 
gphcation and the national or PCT intemanonal 
fiimg date of this application: 



(SuitM:patenr«l. y«<fcs, abandoned) 



(SlaiusrpatenJed. pending, abandoned) ~ 

I hereby declare that all statements made herein of 
my o^Ml knowledge arc true and that all raitemcnts 
made on imormation and belief are believed to be 
true; and fiirthcr that these statements were made 
the knowledge that wilfiil felse statements and 
the like so made are punishable bv fine or 
unpnsonmenc, or both, under Secnon lo'oi of Tide 
18 or the Umted States Code and that such uillful 
fe]se statements may jeopardize the validitx- of the 
application or any pateri: issued thereon. 
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POWER. OF ATTORNEY: As a named invenror, I 
hereby appoint the following artomcy(s) and/or 
agciii(s) to prosecute this application and transact all 
business in the Patent and Trademark Office 
connected tiierewith. (list name and registration 
number) 
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Ho. 33,424; Joseph H. Paquin, Jr., Reg, Ko. 31,647; Craig L. Plastrik, Reg. Ho. 41,254; Robert L. Price, Reg. 
■ Ko. 22,685; Paul A. Roberts, Reg. Ko, 40,259; Gene Z, Ri&inson, Reg. Ho. 33,351; Joy Ann G, Serauskas, Reg. 
Ho. 27,952; Hiehele H. Schafer, Reg. No. 34,717; David J. Ssrhin, Reg. No. 30,589; Glenn Snyder, Reg. No. 
41,428; Arthur J. Steiner, Reg. Ho. 26.106; David L. Stewart, Reg. No. 37,578; Leonid 0. Thenor, Reg. No, 
39,397; Keith J. Townsend, Reg. No. 40,358; Leon R- Turkevieh, Reg. No. 34,035; Christopher D. Ward, Reg. Ho. 
41,367; Bamian 0. Wasserbauer, Reg. No. 34,749; Edward J. Wise, Reg. Ho. 34,523; Alexander V. Yaapolsky, Reg. 
Ko. 36,324; and Robert W. Zelnick, Reg. Ho. 36,976 



Scad Correspondence to: 

McDERMOIT, Wlli & EMERY 
600 13th Street, N.W. 
Washington, D-C. 20005-3096 



Direct Telephone Calls to: (name and telephone number) 
Stephen A. Becker 
(202) 756-8000 





•uU N'asie of rtrst Joiirt Invenior 

Isao NOJIRI 




"irs: inventor's a^^aRirs Date '2QQ0 




Residinci 

Tokyo, Japan . 




cixaeashio Japan 




Post OSes .Address 

c/o Mitsubishi Denki Kabushiki Kaisha, 
2-3, Mananouchi 2-choine, Chiyoda-ku, 
TOKYO 100-8310 JAPAN 




Full Name of Second Joint bivenlor 

Ryu MAKABE 




Second in\-eator's signature Date 




Residence^ Tokyo, Japan 


SiJ5 


cilizenshio Japan 




Post Ofiice .Address 

c/o Mitsubishi Denki Kabushiki Kaisha, 
2-3, Marunouchi 2-choitie, Chiyoda-ku, 
TOKYO 100-8310 JAPAN 



(Supply si-nilar infoimstion and signature for third and 
subs'equcr.t joint investors.) 



Form ?T0-r3-:5J <S-Sj> 



Page 3 of 3 



_lJ 

Pstsnt and Xndcrarf. OSice-U.S. Deparwicil of Consnerci 



